prevent general pyemia, all factors that will in any way aid in its early recognition should' receive the most careful attention. As a result of the varied and irregular conformations of the temporal bone, the location of the sigmoid sinus also varies greatly, and I am sure that the development of an infected thrombus at this point bears very closely along anatomic lines, as where the sinus is separated from the mastoid proctfss by a thick, noncellular posterior and inferior wall, there is much less danger of infection than when it is well forward in relation with the posterior wall of the external auditory canal, and the adjacent tympanic areas are intimately connected with it by means of the abundant vascular supply. By no means !s the anatomic location of the sigmoid sinus fixed, and while in oj{erating on the mastoid process one expects to find the involved portion of the sinus just posterior to the antrum and about one-half inch posterior to the posterior wall of the exterdal auditory canal, yet this location is far from constant, and, as I have before stated, there is probably no important portion of the temporal bone which is so uncertain in its location.
In the study of the sinus in relation to infective thrombosis and its recognition by the valuable aid of blood cultures, a clear conception of its relation to the antrum, which is undoubtedly the remaining focal point of the purulent collection, especially in chronic suppurative otitis media, is most essential. As has been pointed out before, the distance between the sigmoid sulcus and the antral wall rarely exceeds five millimeters, so that in operating for the exposure of the sinus, unless there is a direct osseous fistula, which, of course, at once locates its position and its relation to the focus of primary infection, this point must always be kept clearly in mind. In the majority of cases, especially when the mastoid cortex is thick, the osseous tissue is apt to be thin in the region of the digastric fossa, while, on the other hand, where the mastoid process is small in size, the lateral sinus will often encroacl-t upon the antrum. Again, when the sinus is large and bulbous, it comes in closer cont~ct with the cortex and the posterior canal wall, so that the opportunities for infection are more enhanced in this type of mastoid when the parts are the seat of a: purulent infection.
In a general way, it may be said that the sinus may be placed in either one or 'two positions relative to the antrum bearing on the development of infe~tion. In one, its groove may be unusually deep, so that this enlargement of the channel lessens the thickness of the strip of osseous tissue separuting it from the antrum, or the groove may be placed far anteriorly so that the sinus is brought immediately internal to the antrum. Rarely it may even be in front of it, so that the antral space will be narrowed from without inwards and the relationship between the two present a most intimate type.
The great problem of sinus thrombosis to the otologist is not so much in etiology or in operative technic, but in the early recognition of infection of the sinus, and with the usual s} mptoms as they appear this is often a most difficult and many times an almost impossible problem, it being in such cases that a study of the blood cultural characteristics in the so-called atypical type of infection presents its greatest value, as will be seen later, practically enabling one to decide whether or not a sinus thrombosis is present, or whether some in fection elsewhere is the basis of the presenting symptomatology. 'Without minimizing the risk of operation in purulent lateral sinus thrombosis, which is considerably enhanced when the extent of the operative field is increased by added jugular involvement, in every case the danger increases greatly as each day passes with the "affection unrecognized, or when the surgeon in the face of variable symptoms that are not characteristic hesitates and delays operation.
Undoubtedly the opening of the sinus as an exploratory measure. in the presence of a mastoiditis without fairly positive indications, is not to be considered good surgery, and v-:arning must be raised against too energetic operation under such circumstances. One should be reasonably sure of sinus involvement before operation for its relief is undertaken, and the sinus should not be opened on suspicion, but operation should be performed in either acute or chronic mastoid disease accompanied by characteristic phlebitic symptoms, such as chills, sweats, wide excursions of temperature and pulse rate, and especially where the infection is of the streptococcus type and where there is a significant differential blood count. Where all or a greater number of these characteristic symptoms are present no doubt exists that the purulent focus in the sinus should be attacked at once, but unfortunately in many cases the symptoms are not in any way characteristic in the early stages of its development.
'rhe clinical study of the temperature variations is extremely important, especially in typical cases, where a high temperature of a septic type with wide variations should always suggest infection of the large venous channels. A temperature of 105 degrees or more, depending upon the amount of septic material that is being disseminated throughout the general circulation, rapidly followed by a sudden and violent drop to normalar subnormal within a few hours, is the characteristic of the typical case. The frequency of these temperature variations depends entirely upon the amount and virulence of the septic material that is escaping from the sinus focus, and while there may be but one rise and fall in twenty-four hours, there may be several such fluctuations during the day. Closely associated with the variations in temperature, yet observed only in a comparatively small percentage of cases, is the occurrence of definite chills severe in type and coming on previous to the rapid rise in temperature. Neither the rise and fall of temperature nor the preceding. chill, however, are typical in themselves of a thrombosed sinus, as they occur in practically all grave septic conditions and simply indicate that a certain amount of infectious material is being distributed throughout the general circulation. Even in the majority of typical cases, however, no such marked chills occur, and this symptom might be considered as absent, unless a most careful watch of the patient is kept, when from time to time slight creepy or chilly feelings are present. Sweating mayor may not follow these apparently minor chills, but is usually profuse a.fter a severe chill and high rise of temperature.
Especially following the mastoid operation may these chi'ly semations be complained of, and they are symptoms deserving consideration, particularly if the case is of the atypical type.
The pulse rate and respiration in cases unaccompanied with other intracranial complications, such as brain abscess. generally keep pace with the rise in temperature. but this is not in any way characteristic and does not aid one in estab1ishing the diagnosis, even in otherwise typical cases. Should nausea or vomiting or both be present, and they are frequently absent, they are, like the other symptoms enumerated, in no way characteristic, but they' merely indicate that a septic infection of a severe grade is present. In the later stages of a purulent sinusitis, with the patient markedly septic, both nausea and vomiting are almost invariably observed and are accompanied by the other general symptoms of a septicemia or pyemia, such as digestive disturbances, loss of appetite, heavily coated and foul tongue, a sallow, dry skin, etc. The eye symptoms afford no indication of the particular lesion present, but the pain over the affected side of the head, which is often most severe and even greater than that in an uncomplicated mastoiditis, is highly suggestive, and especially so when there is severe occipital pain or pain along the course of the internal jugular vein.
Locaily one may find more or less edema over the mastoid process in the region of the emissary vein. McKernon calls attention to a most important diagnosic sign when sinus thrombosis is suspected after a mastoid operation has been performed, the healthy appearance of the mastoid wound in the early stages of the disease, excepting over the bone of the inner table forming the sigmoid groove, which is darker in color over the thrombotic area, and granulation tissue bas not developed at this point. In cases where the sinus is exposed at the time of the mastoid operation without prior symptoms as a guide, the physical condition of the exposed sinus may be of value in determining its condition, that is, it may be flat, compressible or lusterless, and the dura over it may be grayish or yellowish in color, but, however, the physical examination does not always make clear the pathologic changes that are taking place" within the sinus, as its external walls may present some of these signs and yet its intima coat and lumen be perfectly normal.
It has been considered in many cases that a blood count, especially an increase in the polynuclear percentage to over eighty, indicates the presence of a focus of pus, from which the general circulation is being infected. In many typical cases this is essentially correct, and such a count is of value in arriving at a diagnosis. In many cases, however, in the experience of every otologist, the blood count isof little or no value in correctly interpreting the condition present, as the polynuclear percentage may be high and yet no sinus disease exist, or the reverse may be the case. Dench clearly estimates this factor when he says that the differential blood count in sinus thrombasis is unsatisfactory, as he has seen a number of cases with a normal count. In one case of thrombosis of the internal jugular vein with -suppuration of the supraclavicular glands of a most severe type, the polynuclear count never rose above eighty per cent. However, it must be borne in mind that the absence of. a high polynuclear count does not necessarily mean that there is no clot in the sinus or jugular vein.
A symptom which I have frequently observed in connection with the early development of sinus disease and one which I have never seen described is the occurrence of a unilateral lateral lymphoid pharyngitis or tonsillitis associated with a unilateral adenitis. This adenitis is usually most pronounced beneath the angle of the jaw and at the site of the junction of the facial vein with the internal jugular. The occurrence of a chill and rapid rise in temperature with slight difficulty in swallowing led to the examination of the throat, and in several instances the objective findings seemed at the moment to form a basis for the diagnosis of a pharyngeal or tonsillar inflammation as the causative factor of the symptomatology.
As is well recognized by otologists, the early diagnosis of sinus thrombosis and atypical cases, at any time during their course, cannot often be made by the symptoms which mayor may not be present and which have been here outlined. As a result of this uncertainty and the desire to combat the affection by surgical measures at an early stage, where operation affords the greatest hope of relief and cure of this serious infection, much clinical and laboratory work has been done. As a result of various investigations, especially work done abroad by Leutert, Lenhart, N eurnberg, Kobrak and Hasslauer, an early and accurate diagnostic sign, that of the study of blood cultures, has been worked out along practical lines, and the otologist is now in a position to state definitely, in the vast majority of cases, whether sinus thrombosis is present or not, and thus an opportunity is offered fJr early operation to remove the purulent focus before the general system becomes the seat of serious pyemic infection.
Leutert states that during the course of a suppurative otitis the appearance of great quantities of streptococci in tr.e blood of the lateral sinus confirms the diagnosis of sinus phlebitis, especially when other febrile diseases are not present. In order to ascertain the presence of a thrombus in the sinus he advocates that blood cultures be taken directly therefrom. The significant prepondt":J.nce of streptococci in the blood of the sinus, -as compared with that obtained from the peripheral venous system, will determine in doubtful cases whether the high fever which is present in the given ca&e is to be ascribed to the aural condition or to some other disease. If there should be a larger number of streptococci in the blood of the sinus, while a smaller number appear simultaneously in the peripheral veins, and if other febrile disease can be excluded, this condition confirms the diagnosis of sinus thrombosis. A negative culture from the blood of the sinus and also from the peripheral veins does not exclude a sinus thrombosis with certainty, as in such cases he states there may be an isolated thrombus of the jugular bulb, and if a deep puncture is not made, a negative culture may be obtained in spite of the presence of a thrombus. In such cases the temperature is a valua:ble guide in diagnosing the affection, or one may wait two or three days and then repeat the puncture in a deeper place, but this delay should be only in fairly acute cases, because he states that in cases of longer duration the bacteria may greatly diminish in number from the gradual disintegration of the thrombus, when the clinical symptoms will be those of the predominant metastatic foci in various portions of the body. In case both sinuses are involved a septic thrombus is assumed to be present in the one in which streptococci are found either alone or in preponderating numbers. If the number of colonies is about the same from -each side, but that in a peripheral vein markedly less, a bilateral sinus thrombosis is present.
Kobrak in a study of 20 cases of acute otitis media accompanied with a rise of temperature, always obtained negative blood cultures, while in cases of marked severity, positive results were obtained only if the fever was pyemic in character. In 11 positive cultures he found streptococci in the blood 7 times, and in 28 cases with streptococcic infection of the middle ear there was general infection in 7, while in 17 cases with local pneumococcic infection this organism was found in the general circulation in but a single instance.
Nteurnberg in his original work examined the sinus blood in five cases of thrombosis and found streptococci in each, and by this means he was able to differentiate otitic sinus thrombosis from other febrile affections at an early stage before local manifestations developed. In one patient with a high temperature coming on one week after a mastoid operation and evacuation of a brain abscess, six days after childbirth, the question arose as to the cause of the fever, as it might have been due to incipient mastitis, puerperal fever, meningitis or sinus thrombosis, but absence of other symptoms seemed to exclude the first three as being present. On account of the negative bacteriologic findings in the blood of the sinus, operation was postponed, but as the symptoms increased in severity the negative blood cultures were disregarded and preparations were made to open the sinus, when an erysipelatous inflammation developed, thus clearing up the diagnosis. As a result of his experience, therefore, he states that negative cultures from the sinus blood should exclude sinus thrombosis, or at least they should justify postponing operation, and that the puncture to obtain the blood must be made deep and close to the bulb of the jugular vein and during a period of temperature rise, otherwise the danger of-obtaining a negative result, even should a thrombus be present, is very great, and especially so in case there is an isolated thrombus of the bulb of the internal jugular vein.
From a careful study of the work of these otalogists it becomes very evident that a positive blood culture, in the presence of a purulent otitis. media, where infection from other sources can be excluded, is indicative of involvement of the lateral sinus by a septic infection, and in a study of over 100 cases of mastoiditis which we have made, a negative result from blood cultures was always obtained in uncomplicated cases, while in SO cases of involvement of the lateral sinus there were 42 positive results from blood cultures prior to operation. In four the first culture was negative, but the second culture was positive. As I have stated, on a previous occasion, the otologist should not necessarily depend on the laõ ratory for the diagnosis of a sinus thrombosis, yet a blood culture as a definite part of the examination might be well considered a necessity, such a culture being taken at the time of the mastoid operation, and as a result of my experience this has conclusively demonstrated that mastoid disease per se does not produce a bacteremia. Illustrative are the following cases:
Female, 12 years of age. Complained of pai~in the left ear and a slight purulent discharge for two weeks. I first saw her in consultation when she was unconscious, with a temperature_ of 106.5 degrees and an acute mastoiditis, with the physical conditions indicative of intracranial involvement. Double -Kernig and McEwan signs. Blood culture showed streptococci, and immediate operation was advised. The entire mastoid was removed, the sigmoid sinus plate was found necrotic, and its removal exposed a contracted sinus which, with the mastoid emissary vein, was thrombosed. There was a fistula in the roof of the antrum, and about two drams of greenish pus under great pressure were evacuated.~The dura was congested, bluish-black and was bulging. It was incised. The brain was found much congested and friable, with adhesions over a large area. The vertical limb of the sigmoid sinus was then incised and a fresh clot was removed, which was followed by the es~ape of blood from both ends of the vessel. Blood culture showed four colonies of streptococci to each cubic centimeter. There was a polynuclear count of 90 per cent and a leucocytosis of 31,000. A blood culture taken two days later was sterile, and the patient, after passing througb an acute encephalitis, entirely recovered.
Female, 22 years old. Grippe, f~llowed by perforation of the left membrana tympani, and four days later it was necessary to incise the right drum membrane. Suddenly high temperature developed, with vertigo, nystagmus, naus,ea and vomiting, and symptoms referable to mastoid involvement. Cerebration was slow, the tuning fork showed diminished higher tones. The left mastoid was opened and the sinus exposed, which latter appeared normal. Two days later the right mastoid was operated upon. The sinus was. well forward. There was a leucocytosis of 19,000, temperature 104 degrees. polynuclear 86 per cent, and five colonies of streptococci to the cubic centimeter. There were chilliness, restlessness, headache and nausea, and I determined to explore the sinuses. The left was normal, while the right was thickened, striated, and on incision there \vas no free bleeding for some seconds; then followed a free gush of blood as the thrombus was washed out. The temperature was normal for the next three days, yet the blood cultures showed an increas,e in the colonies of from 5 to 60 per cubic centimeter. Then there was a chill; the temperature rose to 103.8 degrees. The right internal jugular vein was excised from the clavicle to the bulb, including a chain of enlarged glands. Above the facial vein the jugular was white, flat and densely adherent, and streptococci were present in its walls. Three days later a blood culture was sterile, and the patient went on to an uneventful recovery. * The value of a positive blood culture in such cases is selfevident, and on account of the number of atypical cases in which the clinical signs do not allow early definite diagnosis, its value cannot be overestimated. Another factor of value is its aid in determining whether the jugular vein shall be ligated or not, after the mastoid has been opened, for in the presence of a positive blood culture we have a much more accurate and definite working basis than in the clinical symptoms alone, which are so often atypical and misleading. As an example of this, accept for consideration a case in which the mastoid operation has been performed and evidences of sinus thrombosis develop, or which may be present at the time of the primary operation, and the sinus is opened. The blood cultures are found to be positive and remain so, even in the absence of signs of jugular involvement. The logical deduction under such circumstances would naturally be that a general systemic invasion is still going on. That this takes place via the jugular vein is reasonable to conclude, in view of the constant conversion of positive into negative cultures after a jugular ligation. A case illustrative of this is that of a young man who, three weeks after a mastoid and sinus operation, had practically a normal temperature and no neck symptoms, yet complained of constant frontal and temporal headache. Blood culture showed 230 colonies of streptococci to each cubic centimeter. The jugular was ligated and found thrombosed, one portion of the thrombus being well organized, while the other had broken down. The patient made a good recovery. Here the definite diagnosis was established only by the blood culture.
The work of Libman and Celler is most valuable and instructive, as they found as a result of 163 blood cultures in 100 cases, that positive results were obtained only when the aural condition was complicated either by a meningitis or sinus thrombosis. In the former the pneumococcus *This case was among my first in the series and I was disinclined to operate until clinical signs were present, so I disregarded the laboratory findings. and streptococcus mucosus were found in the blood. In an earlier series of 14 cases of thrombosis, cultures were positive in 9, being equal to 64 per cent; while in 16 later cases, they were positive in 14, or 87.0 per cent, making a total of 30 cases with 23 positive cultures, or 77 per cent. In about 100 cases of suppurative otitis media or mastoid disease without sinus thrombosis or meningitis, the blood culture was sterile in every instance. As stated by Libman andCeller, the early authorities considered the pneumococcus as the most common organism in acute suppurative otitis media, but more recent investigators find it to be the streptococcus, and in their study of 360 cases, streptococcus pyogenes was found most frequently, the streptococcus mucosus next, and the pneumococcus in the smallest number, while it is a significant fact that no case of sinus thrombosis in this series of fifty cases was due to the pneumococcus.
Regarding the presence of bacteria in the blood, they were not found in simple otitis media, mastoid disease, extradural abscess, or in brain abscess, and positive cultures were obtained only in cases of meningitis or sinus thrombosis. It will be found that the earlier the cultures are taken, the more frequently will positive results be obtained, but it is possible to obtain negative results even though the clot has disintegrated and passed through the jugular vein to form metastatic foci in various portions of the body. Cases in which the streptococcus was found in the blood after the mastoid had been properly operated upon and in which clinical symptoms still persisted, always presented thrombosis of the sigmoid sinus. In those cases where prior to the mastoid operation the local evidences "are insufficient to account for the temperature and general disturbances, a positive culture would indicate that there is a more serious lesion than would otherwise be suspected, while in another class of cases where the sinus has been exposed and the clot removed, the persistence of streptococci in the blood has been the only indication to ligate the jugular vein, and in such cases it will be found that the streptococci disappear from the blood very rapidly following this procedure. In one instance the bacteria disappeared from the blood within four hours after the jugular vein had been ligated.
The report of Gruening very clearly enunciates the great value of blood cultures. In ten cases of lateral sinus thrombosis the blood taken froni th~median arm vein before ligation of the internal jugular, was positive in 7 and negative in 3. In all, the same organism that was present in the blood was also in the discharge from the ear; 5 being streptococcus pyogenes, 1 streptococcus mucosus and 1 bacillus proteus. The internal jugular vein was ligated in all these cases. While the diagnosis of sinus thrombosis was made from the clinical symptoms alone and the blood culture was not necessary excepting for corroboration, it was important as showing the relation which sinus thrombosis bears to systemic infection, and this relation once established will assist in a proper appreciation of obscure cases in which clinical data are insufficient for the recognition of thrombosis of the sinus. That a positive culture can be advantageously used as important evidence of the presence of a thrombus, has been repeatedly demonstrated and patients who. aft~r a thorough mastoid operation, do not do well and whose temperature remains high though accessible parts of the sinus appear healthy, improve immediately on ligation of the jugular vein deemed advisable as the result of continued positive blood cultures. In two cases admitted to the medical ward of Mt. Sinai Hospital with high fever, systemic infection and no recent previous history of ear disease, the diagnosis of sinus thrombosis was made by exclusion of other foci, in the presence of a positive blood culture, and in both cases the lateral sinus was found thrombosed, though with the exception of an old perforation of the drum, there was no evidence of an active ear disease. Both cases recovered after the evacuation of a thrombus from the lateral sinus; 'one with and one without ligation of the jugular vein. The clinical data prove that streptococci in the blood ch not necessarily lead to a fatal issue, but where the internal iugular vein is ligated, a more favorable prognosis is permissible. As a result of the experience of the various authors quoted here, and that of my own, it is apparent that a large field of usefulness exists for the study of blood cultures in these obscure cases and undoubtedly the presence of a bacteremia in a patient with otitic disease under the conditions mentioned a:bove means that sinus thrombosis is also present. Dueland W right, however, in a study of 55 cases of otitic disease and two of frontal sinus suppuration, claim to have found a positive bacteremia in 16, 4' of which had definite clinical signs of sinus thrombosis, one acute diffuse leptomeningitis, one acute suppurative otitis media without mastoid involvement and 9 cases of mastoiditis without complic.ations. They found streptococcemia present i11 all cases with clinical symptoms of sinus thrombosis and in the case of diffuse leptomeningitis, but in the 9 patients without any alarmi~symptoms, 7 had streptococci and 2 pneumococci in the blood, and as a result they arrived at the conclusion that when the clinical symptoms are pathognomonic of sinus thrombosis, a bacteremia is only a valuable additional confirmatory sign in connection with such symptoms. Their technic consists in inoculating broth with ten c. c. of blood and incubating it for two or three days and then centrifugalizing it. They claim to have demonstrated that in about 30 per cent of cases with trifling symptoms of otitis, there are one or more colonies of streptococci in each ten c. c. of the patient's blood, so that the proportion of cases actually having a bacteremia must be much higher than the figures would indicate. They also claim that in four other patients, they obtained positive cultures in simple mastoiditis with no clinical evidence of sinus involvement and uneventful recovery took place in all, so that they state they have proven that a bacteremia does exits in such uncomplicated cases. Dr. Duel also stated, however, that the early recognition of streptococcemia by means of blood cultures would undoubtedly lead to earlier operation and rause .more gratifying results in many doubtful cases of septic sinus thrombosis.
The work of these otologists just quoted, differs from that of others and does not agree in any way with our experience, which consists at present of blood cultural investigations in about 130 uncomplicated mastoid cases with a negative blood culture in every instance, and 50 sinus thrombosis cases with 42 positive cultures.
The unique bacterial findings in the blood so frequently, as Duel and Wright indicate, is unexplainable, unless it be on the basis of differences in the cultural methods used. Surely it is unsubstantiated by any other reports in the literature and in no way vitiates our findings as is here clearly indicated. 'fhe method employed at Mt. Sinai Hospital laboratory by Libman and CeHer consists in dividing equally about 15 c. c. of blood among bouillon flasks and agar tubes, pouring the latter into plates immediately. Both bouillon and agar were used with and without glucose. In some instances serum was added to the various media. Subcultures were made from the Hasks daily. 'The principal points of difference between the two methods consist in the concentration of the blood and the centrifuging, Libman and Celler, as a result of further studies on this subject, state that it is worthy of note that in not a single instance was the pneumococcus isolated either from the blood or from the sinus dot wher,e this could be investigated. It is generally found that the original middle ear infection within a very short time becomes admixed with other organisms. But the pus in the mastoid or sinus remains dependent on a single organism and a pure culture is obtained from this source. A definite uniformity exists, however, in the predominating organism found in the middle ear discharge and that found at operation in the mastoid, and this fact, to my mind, emphasizes the great importance of taking cultures from the middle ear. "The organisms obtained from the blood in cases of thrombosis of the sinus, invariably corresponded to that isolated from the mastoid with one exception, and from the studies thus made, they conclude that nearly all cases of sinus thrombosis are accompanied by a bacteremia at some time or other and that cases in which streptococci are found in the blood after the mastoid has been properly operated upon and in which clinical symptoms persist and no other cause can be found for the streptococcemia are cases of sinus thrombosis."
Comparing these results with those of Duel and Wright previously mentioned in which they state that the bacteremia bore no relation to the sinus disease, they are therefore quite at variance with the result of the authors mentioned. Duel and Wright found streptococci 14 times and pneumococci twice. The relative high percentage of the latter is of particular interest. In endeavoring. to confirm the method employed by Duel and Wright, Libman and Celler utilized it in 42 cases. They state they employed this method in 27 cases (22 mastoiditis and 5 otitis) and their own method in 82 mastoid cases and 16 otitis cases. 98 in all, and there was not a single positive culture. "To determine the possibility of a bacteremia without clinical signs in local infections otner than those of the ear, a study of 66 cases was made both by the W right method and controlled by their own _method. * This included empyema of the chest, abscesses of various parts of the body, erysipelas of the hand, pyonephrosis, perinephritic abscesses, septic infarcts of the kidney, appendicitis, furunculosls, multiple streptococci abscesses, carbuncle of the neck, paronychia, suppurative adenitis, phlegmon of the hand and neck, etc., and the results were uniformly negative in eyery instance.
Our results agree in all respects with those of Leutert, in which he states that every case of bacteremia of otit;: origin with the exception of meningitis, is accompanied by sinus thrombosis, and no bacteremia ever occurs in uncomplicated cases of mastoiditis."
These investigators also state, "As the result of later studies, that they find no justification for altering the opinions already expressed concerning the relationship between loacteremia and diseases of the ear."
The appearance of the bacteria in the blood stream frvin a sinus thrombosis, is the resuh of their separation from the primary focus, and their multiplication in the blood, or their presence later may be the result of a septic endocarditis, in which case the latter must be differ'entiated by the clinical symptoms, before the aural condition can be proven the caUSe of the bacteremia. However, in case the bacteria have been deposited in various portions of the body, it does not necessarily follow that all foci show bacterial activity at the same time, as some areas may become quiescent, while others become active in sending out organisms through the general circulation, although the bacteremia may in rare instances be continued from its original source in an indirect manner, as even after the jugular vein has been ligated, the bacteria may enter the general circulation by way of the petrosal sinus, or as the resuIt of a concomitant meningitis, but in the latter instance the meningitis is readily recognized both clinically and by means of a lumbar puncture. At some time or other during the course of an infective lateral sinus' thrombosis, a bacteremia always occurs even in acute cases where there is a parietal clot, that is before a complete thrombosis of the ves-*An unpublished report made at a Mt. Sinai Hospital Clinical Conference Meeting. sel has had time to form, and a blood culture will generally show a positive result, from the microorganisms present in the particular case being washed off in the blood stream from the inner areas of the partial thrombus. In some cases, however, no bacteremia will be present very early; but within a short time thereafter repeated blood cultures will show a gradually increasing number of colonies. Experience has also shown that they may decrease in number and entirely vanish, even before any operative procedures have been employed. In long standing cases where the patient is doing well and yet presents clinically a certain degree of sepsis, there may be no bacteria found in the blood, as the thrombus may have been disintegrated and particles carried to the lungs and lodged there. The bacteria are then confined in these emboli and remain localized in the pulmonary areas, either to become innocuous there, or more frequently to form septic infarcts. The explanation for this negative culture is in the antibactericidal action of the blood and the walling off of the lower end of the thrombosis by sterile clot.
A bacteremia of the streptococcus type associated with the usual symptom complex of chills and a septic rise and fall in the temperature, may also be found, where there is a thrombus of other venous channels of the body and especially so in the pelvic veins of the genito-urinary tract, or of other cerebral sinuses, or of the veins of the extremities, as well as in sigmoid sinus diseases. 'When the symptoms arise from a thrombus of the extremities, there is marked Local evidence of the disease, so that the cause of the streptococcemia is plainly evident, while when the other intracranial sinuses are the seat of a phlebitis, local symptoms are in evidence, and the study of the case aids in elucidating the condition.
The presence of a bacteremia is most suggestive in the absence of such other possible causes as have been enumerated; and when there is a history of the presence of suppurative aural disease or where the syl11ptomatology is obscure and an acute or chronic suppurative otitis is present, even though an endocarditis may also be pres,ent, it is advisable by all means to explore the sinus. The detection of a bacteremia should be possible in practically every case of sinus thrombosis and as further studies are made, the SQurces of error will undoubtedly become less and less. Negative findings may· be ob-tained, however, and they may be the result of various causes, such as a sterile thrombus situated below the infected clot, which for a time at least might prevent a bacteremia from becoming evident, or the cul,tures may be taken before the bacteria are thrown off into the circulation. In the latter instance if a culture were taken a few hours later, the organisms would be found. It is also possible that the powers of hemic resistance being greatly increased, all the circulating bacteria might disappear within a comparatively short time by a highly developing bactericidal power of the circulating fluid, or it is possible that there may be such a small number of organisms in the blood that, in the minute quantity examined, they may not be found. The number of colonies in· each cubic centimeter has varied widely, in our experience being from one to 320; or again the culture may be taken too late in the course of the disease, after all the organisms have disappeared from the circulation; this is always the case within a comparatively short time after the jugular vein has been ligated, so that the original focus of infection is thus cut off and isolated as it were; our experience showirig that not infrequently the blood becomes sterile a long time before the clinical symptoms disappear.
Illustrative. of this point is the case of a young woman recently operated upon. A large and firm thrombus was removed from the bulbar region. Owing to the critical condition of the patient on the operating table no attempt was made to ligate the jugular vein. Thirty-six hours later the clinical symptoms were so s,evere that it was determined to proceed. However, the culture taken between the first and second operations and reported only after I had already ligated the jugular was negative.
It must also be remembered that there may be an entire absence of a bacteremia, yet the patient will show metastatic deposits in various portions of the body, as the result of a previous SlllUS thrombosis accompanied with streptococci in the circulation, which has been operated upon and entirely removed as a focus for infection. Such cases are the result of the early breaking down of a part of the septic thrombus, with a distribution of the microorganisms. This has ceased at an early stage and the local focus no longer acts as a factor in the septic dissemination and then for a time the blood is sterile, while at a still later period the various metastatic deposits commence bacterial activity and local abscesses result; so that one can readily see that at .some time during the course of the. primary sinus thrombosis, the presence of organisms in the blood is an essential fact, as their distribution is necessary in this way for emboli to be carried to various parts of the body.
Following a mastoid operation where a sinus thrombosis is suspected, but where the symptoms are not sufficiently definite to warrant opening the sinus and a blood culture has given negative results, it is mostesssential that a second culture be taken, usually within a day after this time, and if it is then found positive, the indication is c~ear. In case the condition still continues suspicious and yet the blood remains sterile, repeated cultures should be made and they will be found of great value in finally clearing up an obscure case that otherwise might not be relieved by operation until a much later period. The rule can be laid down that in the presence of streptococci in the blood, there is a septic focus, and it is a definite indication that further operative measures are necessary.
Such findings should lead one to examine the ears. even though there are no symptoms calling attention to these organs. Several such instances have occurred in our experience, patients having been admitted to the medical wards as typhoid suspects. Given a patient presenting a rise in temperature accompanied with chills and a blood examination shows the presence of streptococci, it is good surgery to explore the mastoid process and lateral sinus, provided that another cause for the condition cannot be found and that there is established the absence of a primary infective focus elsewhere.
Whiting, in discussing one of the papers previously quoted, asks the question, given a suppurative otitis media, and a blood culture showing the presence of streptococci, is one justified in making the diagnosis of a purulent lateral sinus thrombosis? If one can eliminate endocarditis, erysipelas, streptococcus pharyngitis and other septic foci, and if the above conditions prevail, one is justified in seeking for a thrombus in the sinus, for one may be reasonably. certain that the bacteria in the blood are getting there from the infected ear. 'Whether under such circumstances one should tie the jugular vein in every instance, we have not sufficient data at present to say, but certainly the presence of streptococci in the blood in connection with a suppurative otitis media, leads to the conclusion that it is a wise procedure.
Of the fifty cases of sinus thrombosis here referred to, in forty-one the internal juglar vein was ligated and exsected. In those cases where this was not done at the primary operation, over ninety per cent subsequently required this procedure.
The persistence of streptococci in the blood after the sinus has been operated upon and the thrombus removed" indicates that the internal jugular vein is the seat of a phlebitis and that the infected thrombus there is acting as a disseminator of microorganisms, and even should local or general symptoms of such a condition be absent, or should they be so slight that they alone would not warrant operative interference, yet my experience teaches that the blood findings are sufficient indication for further operation. The number of organisms found in the blood, however, in the presence of a lateral sinus thrombosis, whether accompanied with jugular involvement or not, bears no relation to the extent or severity of the blood infection, as an extremely severe case may show a minimum number of organisms to the cubic centimeter, while a comparatively mild case, relatively speaking, as all these cases must necessarily be considered grave, may show a great number of colonies obtained from the b~ood culture. A rapid decrease in the number of bacteria in the blood after operation as a rule can be construed as a favorable prognostic sign.
From the number of cases which I have studied with reference to the phenomena of bacteremia in relation to otitic suppuration, it can be definitely stated, in conclusion, that the finding of a bacteremia in the presence of a suppurative disease of the middle ear and its adjoining osseous spaces is proof evident that there is an infective thrombosis of the sigmoid sinus, and such a finding is warrant for immediate operation, while following sinus operation, the persistence of streptococci in the blood indicates that the internal jugular vein is involved, and measures for its operative relief should be at once carried out.
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